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Abstract 
 
In this work was shown a influence analysis foamed polystyrene model on casting defects as well as microstructure ductile cast iron from 
Lost Foam process with Inmold method. 
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1.  Introduction 
 
The production method of ductile cast iron is known since 
1948.  Initially,  it’s  consisted  in  the  addition  of  the  nickel  and 
magnesium alloy to the open ladle, then pure magnesium, and at 
present  of  ten  special  nodulizers  FeSiMg-  masters  alloys. 
Magnesium  introduced  to  cast  iron  leads  to  many  problems 
mainly resulting from its properties  
For  the  most  known  and  widespread  methods  of  cast  iron 
spheroidization process belong:  
•  immersion, 
•  Tundish cover, 
•  cored wire, 
•  converters, 
•  HTM,  
•  Inmold. 
 
This  spheroidization  solution  method  was  developed  by 
International Mechanics Metal [1]. It also ensures a strong effect 
of cast iron graphite modification. Inmold technology not causes 
pyrotechnic effect or the release of smoke. It is environmentally 
friendly. It assure the maximum magnesium charge yield (70 ￷ 
90%) – among all cast iron spheroidizing methods [2]. 
Some limit of this Inmold method is the cast size. In practice 
this method can be apple for 50 kg mass casts of ductile cast iron. 
Location in gating system reaction chamber and mixing chamber 
in parting plane of mould decrease of number of casts. Therefore 
method  in  Lost  Foam  process  where  such  limits  do  not  exist 
because in this method there is no parting plane. 
The great interest in the Lost Foam technology was mainly 
due to a definitely lower cost of the traditional casting process 
using  standard  moulding  sand,  this  novel  technology  offers  
a number of undeniable advantages, including also the following 
ones: 
•  significantly lower cost of the production, 
•  it is possible to reproduce holes in castings without the 
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•  the  lack  of  parting  planes  and  drafts  improves  in  
a natural way the dimensional accuracy of castings and 
reduce the number of operations necessary for casting, 
fettling and finishing, 
•  the  use  of  pure  sand  instead  of  modeling  mixture 
eliminates the effect of moisture causing casting defects, 
with an extra advantage of cheaper sand reclamation, 
•  lees of foundry tooling and equipment is needed, 
•  lower labor input in final fettling operations due to the 
absence of flashes, burn-on defects, etc. [3￷6]. 
 
In this paper was compared two experimental casts obtain to 
different casting method, classic casting and Lost Foam.  
The aim of these comparative investigations were influence 
analysis foamed polystyrene model on casting defects as well as 
microstructure  ductile  cast  iron  from  Lost  Foam  process  with 
Inmold method. Foamed polystyrene model using in Lost Foam 
casting was manufactured of sundry polymer, and with different 
technologies such as in metal matrix or cut in thermal plotters [7]. 
 
 
2.  Methodology 
 
In  the  laboratory  of  Department  of  Materials  Technologies 
and  Production  System  at  Technical  University  of  Lodz 
researches  concerning  possibility  influence  foamed  polystyrene 
model on casting defects  as well as microstructure ductile cast 
iron  from  Lost  Foam  process  with  Inmold  nodulizing  are 
conducted.  
Pattern set consisting of ingate, reaction chamber, mix chamber 
sprue with pouring basin, and two experimental casts, ones was 
made  from  foamed  polystyrene  other  was  made  from  classic 
(empty) mould cavity. Cast iron was melted in 30 kg induction 
furnace  PI  -30.  The  chemical  composition  of  pig  iron  OB  is 
shown on Table 1. 
 
Table 1. 
The chemical composition of pig iron OB 
Chemical composition, % 
C  Si  Mn  P  S 
3,94  1,09  0,015  0,023  0,004 
 
Silicon  content  was  supplemented  FeSi75.  To  cast  iron 
nodulization  Inmold  method  was  used.  (  LAMET  5504  1￷4 
mm).in amounts of 1% casting mass. The chemical composition 
of nodulizer is presented in Table 2 [1]. 
After filling of the mould melted the thermo-element PtRh10-
Pt  measure  temperature.  Cast  iron  founding  temperature  was 
1550°C.  The  scheme  of  gating  system  with  experimental  casts 
presented in the Fig. 1. In scheme the places of cut of samples to 
the investigation of microstructure were marked dotted line. 
 
Table 2. 
The chemical composition of nodulizer 
Chemical composition, % 
Si  Mg  Ca  MZR  Al 
40,0￷49,0  3,0￷6,5  0,3￷1,0  0,4￷1,4  0,5￷1,2 
 
 
 
Fig. 1. The scheme of the gating system with experimental casts  
A (empty mould cavity), B (mould cavity filling foamed 
polystyrene model) 
 
 
3.  Results 
 
Introduced  in  this  work  comparative  investigations  of 
experimental  casts  of  ductile  cast  iron  obtaining  both  empty 
mould cavity and mould cavity filling foamed polystyrene model 
The aim of this study was influence foamed polystyrene model on 
casting defects as well as microstructure ductile cast iron from 
appeared..  
Model for Lost Foam method was made from foamed polystyrene 
of the density 24 kg/m
3.  
Comparing the macroscopic valuation obtaining experimental 
cast be confirm that both cast was equal and shape, surface defect 
devoid. 
Samples  predicted  form  microstructure  investigations  were 
cut out from the same height from experimental casts.  
Cast iron microstructure of cast A (empty mould cavity) is 
shown  in  Figure  2.  Cast  iron  microstructure  of  cast  B  (mould 
cavity filling foamed polystyrene model) is shown in Figure 3.  
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Microstructure was shown in Figure 2 and 3 were typical of 
ductile  cast  iron.  Microscope  „NIKON”  with  software  for 
graphite separation rating was used. The microscope results have 
indicated the following: 
–  numbers of spheroidical graphite separations, 
–  fraction of graphite separations area, 
–  average area of graphite separations BD, 
–  average perimeter of graphite separations BP.  
For  all  sample  made  10  analysis  on  two  perpendicular 
diagonal.  Investigate  sample  area  enclose  0,058413  mm
2. 
Stereological graphite parameters were shown Table 3.  
Graphite separations shape coefficient which can be expressed 
by the following relationship [8]: 
bw
bk
O
O
c   (1) 
Obk – perimeter of circle equal on area as graphite separation  
Obw – perimeter of graphite separations. 
 
Table 3. 
Stereological parameters of graphite 
Parameter 
Experimental 
cast made 
from empty 
mould cavity 
Experimental cast 
made from foamed 
polystyrene 
Average numbers of 
spheroidical graphite’s 
separations 
469  482 
Average fraction of 
graphite separations area 
[%] 
59  63 
Average area of graphite 
separations [µm
2]  128  112 
Average perimeter of 
graphite separations [µm]   36  25 
 
Graphite  separations  shape  coefficient  of  typical  graphite 
particle shape in ductile cast iron: 
  spheroidal and compacted graphite: 
Fig. 3. The cast iron microstructure from experimental cast - made from foamed polystyrene (B) - magnification x 100 
magnification x 500 
 
 
Fig. 2. The cast iron microstructure from experimental cast - made from classic (empty)mould cavity (A) - magnification x 100 
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00 , 1 80 , 0 c  
  vermicular graphite: 
80 , 0 65 , 0 c  
  flake graphite: 
65 , 0 20 , 0 c  
 
This  range  are  assumption  and  graphite  particle  with 
separation shape coefficient equal c=0,80 its concurrently qualify 
as compacted and vermicular graphite [9]. 
Fraction of graphite separations shape in experimental casts 
was shown in Figure 4.  
 
 
 
Fig. 4. Fraction of graphite separations shape coefficient  
in experimental casts: - empty mould cavity and mould cavity 
filling foamed polystyrene model 
 
Compared the microstructure in Fig 2 and 3 confirmed that 
foamed polystyrene model is not indicate on graphite separations 
shape  or  count  of  graphite  separations.  Confirm  these 
stereological  investigations  ware  values  of  stereological 
parameters in both experimental cast was comparable as well as 
the fraction of graphite separations shape coefficient was equal. 
The  great  fraction  of  this  coefficient  (0,9￷1,0)  is  typically  for 
spheroidal and compacted graphite. 
 
 
4.  Summary 
 
In  this  work  ductile  cast  iron  obtaining  both  empty  mould 
cavity and  mould cavity  filling  foamed polystyrene  model  was 
compared.  Foamed  polystyrene  model  not  caused  another  cast 
defect.  
Microscope  investigations  weren’t  shown  important 
differences in experimental casts microstructure.  
In both experimental casts ductile cast iron microstructure 
was  obtained.  Calculated  stereological  parameters,  particularly 
graphite separations shape coefficient was in range from 0,9 to 1,0 
it proved that obtained in experimental casts microstructures were 
typical for spheroidal and compacted graphite. 
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